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Abstract Of JP706391 5 

PURPOSE:To obtain an ND filter having excellent durability and unifornn spectral characteristics all 
over the visible ray region by selecting two or more kinds of metal oxides having specified ranges of 
refractive index and extinction coefft. as a high refractive index film and forming one or more layers on 
a transparent substrate. CONSTITUTION:Two or more metal oxides having ranges of refractive index 
n and extinction coefft. k 1 .0 to 3.0 for wavelengths in the visible ray region are used and applied on a 
transparent substrate to obtain flat transmission characteristics. More preferably, the two or more kinds 
of metal oxides are combination of titanium oxides. Or, by forming a multilayer antireflection film of two 
or more layers containing these metal oxides, reflection characteristics on the front and back surfaces 
of the ND filter can be decreased. By using metal oxides as dielectric layers of a multilayer 
antireflection film, by using layers selected from among AI203, Si02, and MgF2 as dielectric layers of 
a multilayer antireflection film, by forming a MgF2 layer as the outermost layer in contact with air, and 
by forming multilayer antireflection films on the both surfaces of a transparent substrate, reflection 
characteristics of the both surfaces can be decreased. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP7063915&F=0 



1/27/2005 



m)Bmmjf (jp) (12) ^ || # ^ ffi (a) (wmomkmn 

#M¥7- 63915 

(43) ^MH ¥^7^(1995)3^100 



(5i)inta« mm ffmmm fi mmm 

G 0 2 B 5/28 8507-2K 









m-^ m-momo fd (^10 


H) 




!^g3p5-234098 


aimmx 


000001007 














(S2)imB 


5F^5¥(1993)8 ^26H 




«^IK:^BBKmi^3Ti30#2# 




















#3g/l(m;il«|t&(t»KK^#±i«I53#«! 




















m m 






























m m 






























m± mm 





(54) immo^m] «i^ND7w;i/^'-Rc^-eoies^r}* 



(57) mm] 

Sji^»SMSI$'li-2.lil!iaND7^;i^i5'- 



(A) 



» » » I 



(B) 



» ♦ l» r I 



,^2 
1 



(C) 



I2 O3 , SiOj. MgFz *»5.gtinfcttff*ffl 

[«*3S6] i(IBS?^S«®©iiiaffl!Hc:^^K*fl»ifcli 
«Lfc^:i:Sf#aiTSai*«4®»IRa!ND7w;i'^' 

j&m^nk'&n^m. ai* o. . s lo* . MgF* 

lisiN D 7 ^ jp^-osiim 
9imm^mf&-r^^^\z2mm&sh(Dmii^6u^m'^ 

D 7 ^' ^VrS' - »Kjg;&j*. 

b. m'&m\zht'fmm<D-^m^^m. 

[0 0 0 1] 



#K¥7-6 3 9 1 5 

2 

)V, x^v'x^) 7^;P3'-Ri^-€-ofiji;^Sfciiu, 

[0 0 0 2] 

«^*tft-5. noa^, mm-mz^Dy^)Vi'-^ 

[0 0 0 3] 2:oitOND7-^;P^'-®4J'3t#tttt* 

AtiT 7 ^ ;wa!Kk: h 7 ^ jw^'-^**^ < ffi 
[0 0 0 4] va^vfs.a^'b. ;in&©ND7-<ji/^'-tt 

[0 0 0 5] ±mmmj^^m»mfti6\z^mfisi\zum 

[0 0 0 6] l^MBSS 2-1 1 3 2 3 e^^ii 

;i <!: tC<fc 0 5 t) Wr 5 N D 7 ^ - 

^snrvi-s. x«fMbs5 7 - 1 9520 7^^ac* 

SSS^£^-r*ND7-c;l'^-*^M*$nTli5. X#H 
885 9-3 8 7 0 l^^S, #HBB6 1 - 1 8 3 6 0 4 

ia*^t>-&T#^n5, Kiti»±S!r«*^«ND7^ 

[0 0 0 7] HIC#M¥5-9 3 8 1 l^^StCfeV^T 

F2 102 IR£ffiV>, 4$(::s 1O2 m^M^^^^t 

fcj:»3i»7K05i4*K±i/fc;it*f$at-rs, sit 

i»±^*5wr5ND7^';i'3'-*tw*^^nTVi?). c 

[0 0 0 8] 



3 

cn\t. ifji2©#^aTg^$nTVi$j:5(c, ti. 

Cr, Nl»C*ViTJ^^$n^^g©JS^^ttl~l On 

[0 0 0 9] u^x. mmi\z^-rm\z^mm (t 
i, Cr) (Dmmmt^m-^izMvxmizm'nib 

[0 0 1 0] X. ^MK?&fflV^-5fci*, ^-roswoBSf 
[0 0 1 11 lfr;rc;i!KJUm m^mw 

[0 0 12] mz. :^^mmm&m±izm^t^m 
M^mm\zmM-r^:LtiziiK). ^mmm±fisi\zt)tcy} 

[0 0 13} 

}l^-it. ( 1 - 1 ) Sffl3tS&MS3-B-S»lia!ND 

[0 0 14] #13, t(riH2a^«±ro^iillfl:«itt. ? 
tts, 2Sa±©*ll|jlK»l»±lc-r5J:tm:D, N 

BtbTAl 2 03 , Si02 . MgFj *»S 
lT*^;it> SlllBSB«S«iiS®n^M{c#lKMl»il: 

m^m^t^ :inz^y)mm^mis.(Dmm<DRm^t: 
mLrcz.t, ^Lxmm^mmm\m-^iz^^cx 

¥iix$,^m^mitvx\^^^> 

[0 0 15] X, *l6^0»I^S!ND7^;i'iJ'-®S3g 

;^^tbTtt, (1-2) sia^sssfisitsmiiis! 5<? 



«Fii¥7-6 3 9 1 5 

4 

afes 2 a£t±(D^MIIfl:i^SfflViT^^t-5 c t fc J: 
0. ¥fi^Sji4s#{t*#SIS. Al 2 Oa ,Si 

02 , MgF2 ifif>M\initmm^\ ^fm\z 
Lftz.t^mktvx\f>i. 

[0 016] mB^ms.m±m(Dvt,. —d<d 
m'^^m^m^xm:-r^ct^. ks+tmie^hh 
itKjiiisj^^u, mmm\z^t-rm^'¥mmmm 

[0 0 17] z<D^o\z^mmx\t. i^mvimmtvx 

JIU, XttJg^BtbTS?gS«±fCll£il 
[0 0 18] #fr. «rlBS?gS«±ttf||2!»JR&^5 
[00 19] 

[HffiM] *ig?g©piiiS!ND7^;P3'-tt, am©s 

**«ffiWtfiJfflLTl'>5. -rafc^, Ce02 . Hf 
O2 , Pr2 Os , SC2OS , Tb2 0» , TIO 

2 , Nb2 O5 , Ta2 O5 , Y2 O3 . ZnO, Zr 

02 m^nmmm:t\^xmm^W!'^. mvcm^m. 
\yxm^ts.Wk^n^itmz, wmnm%^x(0Kf&m. 

[0 0 2 0] K3!l3!fXS«AUatJ 1 0-' P aSfioa 

fiJi^C*V>T®iK*Wr'5Mt!4-5. 1 O-" P aet 

ToiisK^^ismTo^ii. mz\mmm(D&i^m^ 

[0 0 2 1] )k\z. ^^i!iiumtLX'}-9>WLim^m 
\ztr)wm-^. ^ma'j-^y^vcmmthxn.. t 

1 O, T i 2 Oa , T i » Os , T i 4 O7 0 

2 tT i o^m%u^tLxn^mmm^htM<Dm^ 
mthmmmii^ ?>^^Mi\z[Pii)^'oxmmm\^iz$> 

[0 0 2 2] 03 ctaiBHSfjp, mm^^^-r^T i 



5 

[0 0 2 3] 04 StTi2 Os &tii^^ntLX 

M^mmmnzvrcmmm^. mm^SL^^t. t i o 

[0 0 2 4] 06 (A) tiK#©M^£fflViSS*65fe# 
;l;&©^i:tT, Ti0^2(Z)J^m Tlj )i3 

2ttTiO, SKTij Os Tf^S. 

naa^Ee (b) fcs-ri^ic, m^mmm\zVTh 

l^«0^*S#^;ii:*ttil3|5^. St06 (C) ttPi# 
[0 0 2 5] S(e:lil«^IB&^tfli»S!d>&?a:dllA(c 

mis 5 . 7 bfRm^ti^mmmt(D^^m'r;m 

3 US, S i02 Hi, MgFaMTffeoT, ii#{CS^fi3t 

[0 0 2 6] X. ^s^^b#ns6B, «si^«T i omo) 

WTaboTfe, X«Tl2 Os IIi©¥(I^T3ioTI)J: 

fflu, c:©«^s«B&±)S&j^^-rsffi»©^j|||| 
ifim. x^mwiit^m6\m6 (a) r^-m^s:^!^ 

js}©li*>e7S?)2«et±©^£SlTaboT'bSK 

^^b!^i^6tt06 (c) r^-rmiz. m^ttmfi^fs. 

[0 0 2 7] Mt. NDy ^)V^-<DmVttVX\t. N 
Dm?£ 7 X Tg?^&-»^ttS^fcii&J^tt©'b©At-)!S 

*Ktt2oot:~30 o"C@KtinfKH/TKmsff 
5::tJcJ:r)ilBXttSfiiiELTV55. 08 (A) «M-ifi 
fc-Jt fcN DR*giltffljiifca«©Sltl»iklB*StJfc}g 

!Ktbfct*©i»?^0TS55, M(C*%?giC*3tiT, ¥ 

sffiicNDBiS:Sfts©*ia<, cntj;n«s«©v» 
[0 0 2 8] *^?^©S6«S^«»t^S-r5;t«>C 

tt. ®«R&*-rS^JiBlfliilOnHS« (4 0 0~7 0 0 



(4) !^M¥7-639 1 5 

6 

nm) r©JBi»f*, IBS«»©«iBttl. 0~3. OT 

[0 0 2 9] fTit)-^, igcfi4 0 Onmitt^©)^!'^^^ 
Ttt, a«**tl. Ofi^TCS'&AK Ag)i©1iti« 

3. 0a±7?f4:S«gMCtfc«UTS««fiIOSji5?*« 

iiScic®T-r5«iBj{c:*t)S3a$©¥a*^uvio x» 

iftfi 7 0 0 n mjfi*^©^^ t:feViT«, T i li©Ji5f^. 
10 ®©#a«taffc«>ttt3. 0aTt?ft-52:i:««»*U 
[0 0 3 0] ■r?S:t)%0 1 fI*1-^C, *|g?9©^«SI 

^CJ^^■r^S3a$©^fl:*M^3<> M^mo%<Dmj^m 

&#«&»CttT 1. C rlilCtb«tT2~3<&©|gW 

a? [00 3 1] mz, ^mm<om&mtvxM^mmm\z 

->xhfc m\z\t7./'^yi^mmi)mmmx$)^c mz 

/•^y^', *f42a!iB(±©a^*^6i&Sii^^-yy h 

^h'^^'^rcxnv^miz^ ^mmm^^mmimmm 

XT w ^ > t - A©x;^ijl.^ - ^ffllfflif 5 Jl t c * 

[0 0 3 2] 09 »;t:f&^{:|g^X^|lifi^1S%ffiV)T 
N D 7 >r ^l/^' - ^SBSfS t ^ofiig*j£OiiiH0T* 

5. 09(r*ViT, 9U4«?SSB©m 9 2Hfif^ 

9 5 H3jai93tjs, 9 6\tRmytm> 9 7 as 

m 9 8tt«il3t«fi, 9 9lil8P«l«ffl©*-3'- 
SISTfeS. M{cSliC*%M©IIS«fi!c*^t-. 
40 [0 0 3 3] ||JS«fillttSja^2 0%&egtC)l£;^l9© 
BK7©««t±tJ^^U/cfe©-t*r)» S1Sfi!l75^^7l 
«ll$TM€»Al2 Os li, Lll4MgF2 m^&^V. 

MgFi m\t^^m-r^. ^mmmmtLxmB 

TiOl^tTi2 O 3l!i*S*ILTVi?>o ^LX^9\Z 
*-rS;S-5sl^ag9 3!5ie.#'«r^5i!-&L«?)2. 4, 61 
iSJgl^Ufc. }g^i^©ESfili5 X 1 0-^ P a. S« 
iaflftt2 5 0t;-e*0. 09t*f9 5, 9 7RI;9 

6.97 o^^^mmmmm vj*-^' -s« 9 9 



(5) 



7-6 39 15 



8 



[0 0 3 4] 03, HSfca^ffiSCT i 0IB©:5*«nIffl 

6msm^m(D-^Ui^'^<D^ytm^(DmM■i)^ egg 
OTi2 Oj mm^^MV. SiSi^roTObSffoTVi 

m 1 



[0 0 3 5] 01 OK#e.nfcSji^, KW$(D#ttS 
[0 03 6] 

ap$0^ffi:nm) 







mm 2 
















1 


V 


101 


IT 
11 


LKIO 


Rl 




2 


Tifl 


13 


TiO 


IS 


TiO 


5 


3 


M 


51 


M 


67 


u 


74 


4 


TiO 


11 


TiO 


9 




9 


5 


M 


41 




4 


U 


65 


6 




4 


U 


72 


TiO 


5 


7 


L 


65 


TiO 


7 


H 


52 


8 






U 


45 


TiO 


5 


9 






TiO 


4 


L 


100 


10 






L 


104 







Jfi^l tRSlcUT, Sii*l 2. 5%SBStl0l 

S^T. 4, 5Bg(i***-©g-Z?*S*t, 
VafliSHSfc*, TiOtTis Os O^^UST— 

[0 0 3 7] Ell i\t:^mmmz^n^ND7^}v^- 
(o»^m^^<Dsi^Mi!&^, m 1 1 iz^tmiz, ir^ 

«tC*ViTSa*0¥Stt*«±l?6KT, 5 

[0 0 3 8] mz:^^m<omii&m3\zz>\,^Tmmt^o 
:^mm^'c\tmmmitmm\zLx. mmm2 5. o% 

Kcli^ffi^&^l'. 4iisirS)g3^4$l£«>¥afl:;£0 

^fcfe. TiOtTi2 OaOJi^pTi. O, 
Tl-^So —':)<Dm^^(D)Vy^\ZTiOtTiz Os* 
®^bfcfe®£ai%|J«E}i:UTfflK TiOtTiz O 
3 OJi^ibSl : 1*^61 : 5 *"C«iWL&il8^. 31 

fsim7&^^mm?>^tmMim-&itthri 3s 



m2tmm\Z, e. 8)iStTiOR*JgJ«f5fcJ65 

■mizmmrnvx^^?). 

[0 0 3 9] 012 ta^fi^JC. nJ^JtC^ViTSia^ 

o¥att**± 1 %&rf. 1 . 5 %&rf<D&nrc^ 

[0 0 4 0] 'A\z*m(Dmm4\z'D\,^xim'ri>. 

:^%mizm^Dy^)v^-mmtvx\t. Bim^n 

iot, nm\zmmmzii^^i)^^itvfs.^^cttim]sx& 
\z7mm^(DNDy^Aii'-^m^vrzo uv. &ma 

\Z^'f, 

[0 0 4 11 ^2K:*ViTM, S. Lttft'SrAlj O 

3 . s 1 02 , MgF2 mmr, m^^^mmmm 
\t. 4 5%:, 9 5 %©ffiMssos*iTT5 0 ommo 

iiffi«o¥i%aia*3gfl:*«2%*ss©t,o*OEiJ, 

fe. ^fe, 1 5 0"Cl?}^^t;/i:'b©(IfeViTf*, S i O 

2 lll*fiefflbfc'bo&I^ViTt>-r*^-etta&-5*<«S/h^SS 



(6) 



7-63915 



10 



[0042] 
[^2] 











4-1 


4-2 


1 


4-3 


4-4 


5 




M 


If 

JH 


M 


T 

L 


C 

a 


L 




Tin 


Tin 


Tin 


Tin 


Tin 


Ti 




M 


M 


M 


L 


s 


L 




Tio 


Tio 


Tio 


Tio 


Tio 


Ti 




H 


M 


M 


L 


S 


L 




Ti203 


Ti203 




Ti203 




Ti 




L 


L 


L 


L 


L 


L 


CC) 




150 


250 


150 


150 


150 




A 


o 


@ 


A 


o 


A 



[0043] 

^vrcmmmi^Dy^)v^-\zimvx. 2age^±© so 

Km±^m^^^f)mnrzti:mxmmLx^^^. s 
\z\t. ^mmim^m^^^^t\z^f), ^mmtmm^ 
mxm^-^ n-s N D 7 ^ - mTt^omj^xh^m 

M^fx<D6yytmmmmm^mmht^mmmt^^t\z 
;^S*ffiil^l.TVi«. Etc, »i^fe#««lfl:f*j:t 

[gliafoffi#;^|fti|Q] 

mi] m&mmmm^ 

[02] T i OliSO^t^li 

[03] T i OJgOSifiJWItt 5» 



[04] Ti2 os mo)^^^ 

[B5] Tl3 08 Bt<D3jg4M$# 

[06] T i o, T i 2 03 , Ji^ReD«*«a| 

[07] Sim^lli<!:(D»l^ 

[08] ND7^;P^-©J^^^«q 

[09] mmsomAm 

[010] l|]fii«!ll©d»3i£!|$tt 

[011] mmmoim^^ 

[012] S|«S0!l3©4^^tt 

[?$#©lli9S] 

1 

2 TIO 

3 Ti2 Os 

4 g^BS 

5 ^SffilS 

6 ffi^iRR 
9 1 

9 2 SPftP 

9 3 m^m 

9 4 jDSSfet-^'- 

9 5 mm^ytm 

9 6 Rltffl3tiB 
9 7 



98 W& 



11 



(7) 



7-63915 



12 



9 9 ^^3^- 



mi] 



m2] 



Q :TiO 

; (d) (DKOircAfiSW (X-e50nm) • ;J{2^ 

Q :Cr 



1 






















0 






















0 






















° — ! 


> 




















D 






















0 1 






















a 

Q 


I 


























i 


1 














0 


t 




















0 








* 1 


! i 


i f 




1 — ( 


1 — 1 





I (nm) 




lOD.O 
30.0 
BO.D 
70.0 
EO.D 

SO. a 

40. Q 
30.0 
20.0 
10.0 
0.0 



400 



[193] 
iO 



500 



[07] 



BOO 



5 



700 




JOD-O 

& 

90.0 

eo.o 

X 

10.0 
GO.O 
50. 0 
40. D 
30.0 
20.0 
10. 0 
0.0 



400 



TI2Q3 




soo 



600 



lOD 



BEST AVAILABLE COPY 



(9) 



#il¥7-6 3 9 1 5 



(A) (B) 




mi 0] 





50.0 




45. D 


ft 




% 


40. 0 




35.0 




i 






30.0 




25.0 




200 




15.0 




10.0 




s.o 




Q.O 



4Q0 



500 



800 



. 700 



BEST AVAILABLE COPY 



(10) 



i|#M¥7-6 3 9 1 5 



mi 1] 



35. D 



20.0 
IS.O 
ID.O 
5.0 
0.0 



& 

% 



45.0 

aO.O 
35.0 
30.0 
25.0 
20.0 
1S.0 
iO.O 
5.0 
0.0 































































































































































































































































































































































































































































/ 






















































































































































































































ioo i 


00 6 


00 11 



4KJk<nni) 



























































































































































































































































































































































































































































































































































































































ioo ^ 


00 t 


00 7 



BEIST AVAILABLE COPY 



